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                                  Abstract 
 
The annular waveguide CO2 lasers with volume scaling technique is one new CO2 
lasers device. The technique being applied in it represent the future of development of 
CO2 lasers technique—big power、miniaturization. Compared with other CO2 lasers, 
the annular waveguide CO2 lasers with volume scaling technique have lots of 
advantage. For example, its structure is more compact; the area of electrode is several 
times more than the area of plane waveguide; coaxial waveguide structure has more 
power output in the same length of electrode, and can be applied with diffusion 
cooling technique and so on. Its application potential is very huge in various 
departments of national production. Topics discussed in this dissertation are primary 
works by author. 
1. The principle, the status and the future of development of CO2 lasers are analyzed, 
the shortage of traditional CO2 lasers are discussed. Concept of the annular 
waveguide CO2 lasers with all-metallic materials and volume scaling technique is 
proposed on this basis. Compared with other CO2 lasers, the innovation points are 
principle of volume scaling technique and structure of all-metallic materials. In 
this dissertation author complete the research of principle of volume scaling 
technique. 
2. Basing on the principle of physical optics, microwave, optical waveguide and 
lasers, the distribution of electromagnetic field, the modes in resonator and the 
dispersion in waveguide are analyzed in some definite boundary conditions. And 
some parameters are calculated accurately. The parameters of laser and the 
distribution of electromagnetic field are emulated with the ANSYS. By numeric 
calculation, the change of electromagnetic field is analyzed as the difference of 
structure of resonator and azimuthal mode order; the distribution of near- and far- 
field of laser beam and the change of it is analyzed as the difference of azimuthal 
mode order. 














completed. By the application of AutoCAD software, the structure design, part 
drawings and engineering drawings are accomplished; Basing on difference of 
working conditions and criterion about pressure vessel, the strain and stress in 
parts in different conditions are emulated and the design is validated by the 
application of ANSYS FET software; Basing on the characteristic of lasers 
structure, the design of optical parameters are completed; The power supply of the 
CO2 lasers is designed and emulated with Protel99. 
4. The technics are discussed simply, and some optimal parameters, for example 
proportion in total pressure and total pressure in resonator, are indicated by 
experiment. 
5. The problems in research of the annular waveguide CO2 lasers with all-metallic 
materials and volume scaling technique are analyzed, and the project of 
improvement is proposed. 
The item is imbursed by Fujian Province Natural Science Fund (serial number: A02 
10007), Key Laboratory of the Ministry of Education for Science & Technology of 
Medical and Photoelectron (serial number: JYG0501) and Fujian Province Magnitude 
Science and Technology Item (serial number: 2002H102). 
 































止应用 为广泛、技术发展 成熟的激光器，人们对其的探索研究仍在继续。 






























































































结构示意图如图 1 所示： 
 
        (a) 波导阵列                              (b) 平板波导 
  
 
                             (c) 同轴波导结构   
图 1 波导 CO2激光器结构示意图 
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